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Figure A-1: This figure represents gross count rates for background spectra acquired at different
conditions (see Table A-1 to A-2) in the GMX detector system. The dark horizontal solid line
represents the best fit through the weighted average value for the given energy. In this plots
no significant difference can be observed in each energy plot, since most points lie within the
statistical uncertainties. Radon circulation in the environment can affect the uranium series
count rate, yet this plot does not show any major concern.
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TABLE A-4: Background net count rate (10~3cps) in the thorium and 4°K series of the

GMX detector system.

Energy— | 239 583 911 2615 1461
Conditions| | (keV) (keV) (keV) (keV) (keV)

DO 0.313 +0.729 | 0.556 +0.486 | -0.278 £0.417 | 1.840 £0.417 | 0.972 £0.417
NO 0.521 £0.503 | -0.243 +0.382 | -0.486 £0.295 | 1.580 +0.260 | 0.920 +0.330
W1 0.709 +0.258 | 0.201 £0.175 | 0.171 £0.136 | 1.450 +£0.145 | 1.244 +0.145
D1 0.393 £0.751 | 0 £0.536 0.179 £0.393 | 1.108 £0.393 | 1.573 +0.429
N1 0.834 +0.544 | 0.109 £0.308 | 0.526 £0.236 | 0.997 +0.308 | 1.251 +0.290
D2 0.459 +0.721 | 0.918 £0.426 | -0.492 £0.426 | 1.180 +0.426 | 1.049 +0.361
N2 0.243 +0.521 | 0.434 £0.365 | -0.087 +0.260 | 0.920 +0.295 | 1.944 £0.278
D3 0.712 +0.787 | -0.262 £0.562 | 0.150 £0.375 | 1.948 +0.262 | 1.461 +0.412
N3 0.394 +0.514 | -0.051 £0.394 | 0.325 +0.274 | 1.422 £0.291 | 1.576 £0.257
D4 1.784 £0.673 | -0.168 +0.505 | 0.471 £0.269 | 1.313 £0.337 | 1.481 +0.370
N4 0.903 +£0.485 | 0.452 £0.334 | 0.468 £0.251 | 1.187 +0.234 | 1.622 £0.217
D5 1.252 +0.854 | 0.057 £0.683 | 1.252 £0.285 | 1.650 +0.455 | 1.878 +0.455
W2 0.955 +0.258 | 0.402 £0.169 | 0.156 £0.135 | 1.513 £0.144 | 1.475 +0.140
DN1 0.418 +0.444 | 0.038 £0.279 | 0.279 £0.228 | 1.002 £0.241 | 1.750 0.241
DN2 0.736 +£0.420 | 0.128 £0.280 | 0.397 £0.210 | 1.285 +£0.210 | 1.145 +0.245
SUM 0.693 +£0.138 | 0.234 £0.094 | 0.086 £0.072 | 1.334 £0.076 | 1.359 £0.076
w. Average | 0.713 £0.090 | 0.229 +0.061 | 0.178 £0.068 | 1.362 £0.051 | 1.396 +0.051
X% 0.43 0.62 2.1 1.08 1.07
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With the HPGe detector system, spectra were acquired randomly either during the week-

end, or day, night or even for the whole week. Thus the conditions are just presented as B0

(background spectrum 0) to B10.

TABLE A-5: Background net count rate (1073cps) in the uranium series of the

detector system.

HPGe

Energy— 295 352 609 1120 1764
Conditions| | (keV) (keV) (keV) (keV) (keV)

BO 1.195 +1.021 | 7.04 +1.09 | 11.34 +0.86 | 8.46 £0.85 | 13.46 +0.49
B1 1.874 +1.074 | 5.68 +£1.16 | 10.55 +0.64 | 7.94 £0.94 | 13.94 +0.56
B2 3.56 £0.73 6.27 £0.60 | 12.21 £0.55 | 7.83 £0.78 | 13.32 £0.37
B3 2.22 +£0.99 3.96 £0.91 | 12.23 £0.69 | 7.44 £0.71 | 13.23 +0.46
B4 4.65 +£1.09 5.45 +0.91 | 10.92 £0.93 | 8.94 £0.75 | 13.99 £0.48
B5 3.49 £0.93 5.01 £1.00 | 13.38 +0.87 | 7.47 £0.75 | 13.28 £0.46
B6 2.65 +£1.09 6.63 £1.18 | 13.08 £1.16 | 7.63 £0.70 | 13.64 £0.46
B7 2.03 +£0.73 4.64 £0.80 | 11.96 +0.62 | 8.97 £0.43 | 13.62 +0.27
B8 2.60 £0.66 5.23 £0.90 | 12.21 +£0.81 | 8.57 £0.53 | 14.10 +0.34
B9 1.210 +0.790 | 4.91 40.87 | 11.77 +0.80 | 8.70 £0.59 | 13.51 £0.35
B10 3.18 +0.80 4.27 +0.80 | 12.22 +0.66 | 8.89 +0.40 | 13.98 £+0.29
w. Average | 2.59 £0.29 5.33 +0.28 | 11.92 +£0.23 | 8.47 +£0.18 | 13.67 £0.12
X% 1.29 1.14 1.09 0.94 0.63
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Figure A-2: This figure represents net count rates for background spectra acquired at different
conditions (see Table A-3 to A-4) in the GMX detector system. The dark horizontal solid line
represents the best fit through the weighted average value for the given energy. In this plots
no significant difference can be observed in each energy plot, since most points lie within the
statistical uncertainties. Radon circulation in the environment can affect the uranium series
count rate, yet this plot does not show any major concern.
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TABLE A-6: Background net count rate (10~3cps) in the thorium and 49K series of the

HPGe detector system.

Energy— | 239 583 911 2615 1461
Conditions| | (keV) (keV) (keV) (keV) (keV)
BO 7.47 +£1.39 | 10.14 £0.86 | 14.78 £0.80 | 39.6 +0.5 | 131.4 £0.9
B1 5.25 +0.87 | 9.54 £0.84 | 15.59 £0.90 | 40.0 £0.5 | 133 £1
B2 6.99 £1.26 | 10.16 +£0.83 | 14.97 £0.82 | 39.7 £0.4 | 130.2 £0.9
B3 5.42 £0.82 | 7.90 £0.95 | 14.18 £0.62 | 39.9 £0.4 | 127.7 £0.8
B4 5.75 £1.15 | 9.37 £0.72 | 13.25 £0.78 | 39.5 £0.5 | 131 £1
B5 8.52 £1.24 | 8.92 £0.90 | 14.52 £0.58 | 40.1 £0.4 | 131.7 £0.7
B6 7.40 £1.61 | 8.22 £0.70 | 17.14 £0.93 | 40.2 +0.5 | 131 *1
B7 6.14 £0.92 | 8.33 £0.73 | 14.70 £0.47 | 40.0 0.3 | 130.6 0.7
B8 5.60 £0.85 | 9.61 £0.82 | 14.09 +£0.76 | 40.1 0.3 | 131.6 £0.7
B9 4.56 £1.00 | 9.31 £0.82 | 15.94 +£0.65 | 40.4 £0.4 | 130.8 0.7
B10 7.51 £0.83 | 9.53 £0.71 | 15.09 £0.46 | 39.8 £0.3 | 130.4 +0.6
w. Average | 6.18 +£0.35 | 9.17 £0.24 | 14.85 £0.25 | 39.9 £0.1 | 130.7 £0.4
X% 1.32 0.85 1.67 0.42 2.3
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Figure A-3: This figure represents net count rates for background spectra acquired at different
conditions (see Table A-5 to A-6) in the HPGe detector system. The dark horizontal solid line
represents the best fit through the weighted average value for the given energy. In this plots
no significant difference can be observed in each energy plot, since most points lie within the
statistical uncertainties. Radon circulation in the environment can affect the uranium series

count rate, yet this plot does not show any major concern.
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Appendix B

Samples from a heavy mineral site.

TABLE B-1: Sample codes and their properties of origin. Included is also their sample mass

and the spectra live times.

Sample Material Mass | Live time
code type locations (kg) (s)
RME-S-4 Run-of mine, east trommel feed 0.2842 | 85793.87
RM-H-6 Run-of mine 0.3279 | 85763.89
RM-M-7 Run-of mine 0.3256 | 59633.81
RM-PA-1 Run-of mine 0.3240 | 8221.46
RM-T-2 Run-of mine 0.2897 | 10626.90

RMW-EB-3 | Run-of mine, western tromimel feed | 0.3458 | 85788.58
RMW-5-4 Run-of mine, western trommel feed | 0.2816 | 8161.61

WG-EB-3 Wet gravity feed 0.4633 | 85254.60

WG-ET-2 Wet gravity feed 0.3613 | 85725.52

WG-H-6 Wet gravity feed 0.5356 | 84845.16

WG-M-7 Wet gravity feed 0.5045 | 84947.73

WG-PA-1 Wet gravity feed 0.4069 | 85275.45

WG-5-4 Wet gravity feed 0.4135 | 85542.35
61

http://etd.uwc.ac.za/



TABLE B-2: Sample codes and their properties of origin. Included is also their sample mass

and the spectra live times.

Sample Material Mass | Live time
code type locations (kg) (s)
ICP-PA-1 llmenite concentrate, attrition feed | 0.5540 | 85759.49
MCA-EB-3 | Magnetic concentrate, attrition feed | 0.5299 | 57681.52
MCA-ET-2 | Magnetic concentrate, attrition feed | 0.4969 | 85784.04
MCA-H-6 | Magnetic concentrate, attrition feed | 0.5433 | 85740.17
MCA-M-7 | Magnetic concentrate, attrition feed | 0.4983 | 85751.17
MCA-PA-1 | Magnetic concentrate, attrition feed | 0.5425 | 8462.65
MCA-S-4 Magnetic concentrate, attrition feed | 0.4822 | 8026.03
MC-ET-2 Magnetic concentrate 0.5216 | 82240.58
MC-5-4 Magnetic concentrate 0.5089 | 10178.06
NM-EB-3 Non-magnetic feed 0.4484 | 85261.43
NM-EF-2 | Non-magnetic feed 0.4074 | 85463.47
NM-ET-3 Non-magnetic feed 0.4319 | 85265.68
NM-H-6 Non-magnetic feed 0.5309 | 84979.71
NM-M-7 Non-magnetic feed 0.4454 | 85034.48
NM-PA-1 Non-magnetic feed 0.5048 | 84931.10
NM-S-4 Non-magnetic feed 0.4179 | 85487.50
NS-1 0.7192 | 84492.29
NS-2 0.7164 | 84527.05
NS-3 0.7057 | 84514.43
NS-4 0.6964 | 84556.74
NSP-1 0.5422 | 8303.11
NSP-2 0.5383 | 8406.78
NSP-3 0.5200 | 8918.63
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Figure B-1: The activity concentrations of uranium and thorium for all samples, relative to the
activity concentration of 4’k as shown in Fig. 4-6 for all sampling locations.
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